VOC, open-circuit voltage; JSC, short-ciucuit current density; FF, fill factor; PCE, power conversion efficiency; Rs, series resistance;
Rsh, shunt resistance; n, ideality factor; J0, reverse saturation dark current density.
The following are experimental results of OSCs based on PTB7:PC 61 BM (for simplicity, we call it PTB7 device). Here to facilitate comparison with P3HT:PCBM system, PC 61 BM was chosen as the acceptor, the concentration of solution and process of spin coating also stay the same with that of P3HT:PCBM device. The J-V curves under light and in dark are shown in Figure S7 , extracted parameters of PTB7 device are shown in Table S2 . From which it can be seen that the behaviours of PTB7 device under low temperature are consistent with those of P3HT devices. We have applied SB model and TE theory to the PBT7 device, and found that they are also applicable in OSCs based on low band gap donor material. 
